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DISTRACTING AND CURETTING INSTRUMENT 


5 Field of the Invention 

The present invention is directed to surgical devices and procedures. In 
particular, the invention provides instruments for curetting, bone distracting and 
removing tissue from a surgical site. In one embodiment, the invention is particularly 
advantageous for removing disc material from an intervertebral disc space. 

10 

Background of the Invention 

Surgical instruments and techniques are known for performing procedures at and 
around vertebral bodies, including the intervertebral disc space. Such techniques include, 
for example, intervertebral disc decompression, vertebral ftision, etc. Often times such 

1 5 procedures include removing some or all of the disc material between vertebrae. Many 
known systems for removing disc material require multiple instruments or multiple steps 
for cutting the material to be removed, curetting the surfaces surrounding the disc 
material and removing the cut or curetted material from the disc space. The need for 
multiple instruments or multiple steps reduces surgical efficiency and can increase the 

20 overall time spent performing the procedure. 

Accordingly, there is a continuing need for instrumentation and methods which 
reduce the time and steps needed to perform cutting, curetting and/or removal procedures 
in surgery. The present invention is directed to addressing this need. 
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Summary of the Invention 

The present invention provides instrumentation and methods for cutting, curetting 
and/or removing material from a surgical site. The invention also provides for distracting 
vertebrae that are adjacent an intervertebral disc space. 
5 In one embodiment, the invention provides a surgical instrument having a 

proximal end spaced apart from a distal end along a shaft having a longitudinal axis 
passing therethrough. At the proximal end, the instrument includes a handle for 
operating the device. At the distal end, the instrument includes a working head including 
a blade for cutting, a distracting dimension for distracting and, in some embodiments, a 
10 collecting element to collect cut material and facilitate removal of the cut material from 
the surgical site. 

In a typical embodiment the blade of the working head includes a leading and a 
trailing end and has a serpentinoid or "S" shaped configuration. A first cutting surface 
extends along a first edge from the leading end to the trailing end of the blade and a 

15 second cutting surface extends from the leading end to the trailing end along a second 
edge of the blade. If present, the collecting element is arranged to overlie some or all of 
the serpentinoid configuration at the leading end of the head. In addition, the working 
head can have a height dimension, width dimension and a diagonal dimension such that 
the diagonal dimension is greater than the height dimension which is greater than the 

20 width dimension. 

In use, rotation of the working head of the instrument around a longitudinal axis 
in a first direction provides for cutting and/or curetting materials surrounding the blade. 
The cutting surfaces are configured and arranged in such a manner that when rotated in 
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an opposite direction the cutting edges are not oriented for cutting material surrounding 
the blade. In addition, when positioned in an intervertebral disc space having a disc 
height less than the diagonal dimension of the w^orking head, rotation of the instrument 
provides for distraction of the vertebrae adjacent to the disc space when the diagonal 
5 dimension of the blade is oriented at or near parallel with the longitudinal axis of the 

spinal column. The instruments of the invention can be particularly advantageous for use 
in cutting and/or curetting material from an intervertebral disc space. 

Brief Description of the Drawings 

10 FIG. 1 is a side view of a preferred embodiment of a surgical instrument 

according to the invention; 

FIG. 2 is a side view of the surgical instrument of FIG. 1 rotated 90 degrees 
aroimd axis X-X; 

FIG. 3 is a perspective view of the working end of the surgical instrument of 

15 FIG. 1; 

FIG. 4 is a transverse cross-section through line 4-4 of the surgical instrument of 

FIG. 1; 

FIG. 5 is a distal end-on view of the surgical instrument of FIG. 1 ; and 

FIG. 6 is a transverse cross-section through line 6-6 of the surgical instrument of 

20 FIG. 1. 
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Detailed Description 

The invention is directed to surgical instruments for cutting, curetting and/or 
removing material from a surgical site. The instruments include a proximal end and 
distal end spaced apart along a shaft. A longitudinal axis X-X passes through the 
5 instruments from the proximal end to the distal end. A working head is present at the 
distal end and a handle for operating the instrument at the proximal end. A blade for 
cutting and curetting is located on the working head. The working head can also provide 
for distraction of vertebrae adjacent an intervertebral disc space. In some embodiments, 
the working head can also include a collecting element to facilitate removal of material 

10 from the surgical site. 

In a preferred embodiment, the working head of the instrument includes a width 
dimension which is less than a height dimension which is less than a diagonal dimension. 
According to this embodiment, when the instrument is rotated around the longitudinal 
axis such that the diagonal dimension is oriented parallel to the long axis of the vertebral 

1 5 column, the vertebrae can be disfracted and will be spaced apart from each other by a 
distance determined by the diagonal dimension of the working head. 

Throughout the present description guidance may be provided through Usts of 
examples. In each instance, the recited list serves only as a representative group. It is not 
meant, however, that the list is exclusive. 

20 Unless otherwise stated, the terms "proximal" and "distal" are relative terms, the 

term "proximal" referring to a location nearest the operator of the disclosed instruments 
and the term "distal" referring to a location farthest from the operator. Thus, generally, 
when using an instrument of the invention for cuttmg and removing material from an 
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intervertebral disc space through an anterior approach, the instrument is advanced from 
the anterior surface of the vertebral body (proximal) towards the posterior surface (distal) 
of the vertebral body. Likev^ise, in a posterior approach, the instrument is advanced from 
the posterior surface "proximal" toward the anterior surface "distal" of the vertebral body. 
Similar relative orientations also apply for lateral approaches to the vertebrae. 

The "height" of the disc space is the dimension from the end plate of a superior 
vertebrae to the end plate of an inferior vertebrae adjacent to the disc space. 

The height, width and diagonal dimension of the working head of an instrument 
of the invention can vary. Kits will be available including multiple instruments of the 
invention each having incrementally sized height, width and diagonal dimensions suitable 
for use in a particular surgical area for a particular surgical procedure. 

Detailed Description of the Illustrated Embodiment 

The invention will be described with reference to the accompanying drawings. 
The illustrated embodiment and description are for exemplary purposes to facilitate 
comprehension of the invention and should not be construed to limit the scope of the 
invention. 

FIG. 1 is a side view of one embodiment of a surgical instrument 10 according to 
the invention. As illustrated, surgical instrument 10 has a proximal end 1 and a distal end 
2 spaced along a longitudinal shaft 3. The proximal end 1 of surgical instrument 10 
includes a handle 4 for rotating surgical instrument 10 around longitudinal axis X-X 
passing through shaft 3. At distal end 2, surgical instrument 10 includes a working head 


5 having a leading end 6 and trailing end 7. Leading end 6 includes a tapered leading 
surface 8 at the leading end 6 of working head 5. 

FIG. 2 is a side view of the surgical instrument 10 of FIG. 1 rotated 90 degrees 
around axis X-X and FIG. 3 is a perspective view of working head 5. As illustrated in 
5 FIG. 3, working head 5 includes a blade 9 having a first cutting edge 1 1 and a second 
cutting edge 12 extending substantially from leading end 6 to trailing end 7. However, 
blade 9 need not extend completely between leading end 6 and trailing end 7. Leading 
end 6 can also include a collecting element 15 having a tapered distal tip 16 facing away 
from the leading end 6 and an opposing collecting surface 17 facing toward the leading 

10 end 6. In the illustrated embodiment, collecting surface 17 includes a first collecting 

surface 17a and a second collecting surface 17b. Although preferred, collecting element 
1 5 does not need to be present in an instrument of the invention. 

FIG. 4 is a transverse cross-section view through line 4-4 of FIG. 1 . As illustrated 
in this view, blade 9 has a serpentoid or "S" shaped configuration in cross-sectional view. 

1 5 Thus, blade 9 includes a first face 21 having a first concave surface 22 and a first convex 
surface 23. Blade 9 also includes a second face 25 having a second concave surface 26 
and a second convex surface 27. In the illustrated embodiment, first cutting edge 1 1 
faces in the same direction as first concave surface 22 and second cutting edge 12 faces in 
the same direction as second concave surface 26. Blade 9 of working head 5 also has a 

20 height dimension H, a width dimension W that is less than height dimension H and a 
diagonal dimension D that is greater than height dimension H. 

As best shown in FIG. 4, first collecting surface 17a extends from first face 21 
over a portion of a region defined by first concave surface 22 at the leading end 6 of 
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blade 9. A second collecting surface 17b extends from second face 25 over a portion of a 
region defined by second concave surface 26 also at the leading end 6 of blade 9. In 
preferred embodiments, cutting edge 1 1 protrudes radially beyond a peripheral edge 30 of 
collecting surface 17a. Likewise, in the illustrated embodiment, cutting edge 12 
5 protrudes radially beyond a peripheral edge 3 1 of collecting surface 1 7b. 

FIG. 5 is a distal end-on view of surgical instrument 10. In this view, it will be 
appreciated that the tapered distal tip 16 of collecting element 15 can include a distal 
apex 41 to facilitate passing mstrument 10 between adjacent surfaces in a surgical field. 
FIG. 6 is a transverse cross-section view through line 6-6 of surgical instrument 10 
1 0 illustrating blade 9 in relation to shaft 1 0. 

As shovm m FIG. 3, working head 5 can also include an indicator arrangement 50 
such as markings 51 to indicate the depth of penetration of instrument 10 into a surgical 
site. The indicator arrangement 50 can include one or more markings that are 
incrementally spaced (e.g., 1 mm increments) that extend partially or folly around the 
15 working head. 

Surgical instrument 10 provides for cutting, curetting and/or removing material 
cut or curetted from a surgical site. For exemplary purposes, use of surgical instrument 
10 will be described with reference to an intervertebral disc space between adjacent 
vertebrae. However, it will be appreciated that other uses are within the scope of the 
20 invention. According to the present example, known methods can be used to provide 
exposure to the intervertebral disc space. An incision can be made into the vertebral 
annulus and the distal tip 16 inserted through the incision into the nucleus of the disc 
space. Alternatively, the annulus may have been previously herniated providing an 
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access to the nucleus. It is also foreseen that the distal apex 41 of distal tip 16 can be 
forcefully inserted through an tatact annulus into the nucleus without first making an 
incision into the annulus. The longitudinal axis of apex 41 can be passed through the 
annulus into the disc space in a plane substantially perpendicular to the long axis of the 
vertebral column. 

It is foreseen that a blade 9 may have a diagonal dimension D or height dimension 
H sufficient to distract the vertebrae adjacent the disc space. Instrument 10 can be 
inserted into the disc space with height dimension H oriented parallel to the end plates of 
the vertebrae. Once passed into the intervertebral space, the instrument 10 can be rotated 
in the direction of arrow 35 around longitudinal axis X-X by turning handle 4. When 
rotating in this direction cutting edges 1 1 and 12 are oriented to cut material (such as the 
nucleus or vertebral end plates) that is contacted by cutting edges 1 1 and 12 as instrument 
10 is rotated. In addition, if diagonal dimension D is greater than the height of the disc 
space, during rotation, after cutting edges 1 1 and 12 contact the end plates of the 
vertebrae, blade 9 can also cause the end plates to distract or be forced apart from one 
another as the diagonal dimension D becomes oriented parallel to the long axis of the 
spinal column. When rotated in a direction opposite to that shown by arrow 35, the 
rounded comers at the ends of diagonal dimension D can still provide distraction of the 
vertebrae when the diagonal dimension D is oriented parallel to the long axis of the spinal 
column, but cutting edges 1 1 and 12 will not be oriented for cutting. 

Thus, rotation of instrument 10 in one direction provides for cutting or curetting 
material. During rotation, the material cut can be stored along first and second concave 
surfaces 22 and 26. Specifically, the cut or curetted material collects along concave 
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surfaces 22 and 26. If a collecting element 15 is present, removal of the cut material 
from the surgical site cam be facilitated by collecting surfaces 17a and 17b of collecting 
element 15. When surgical instrument 10 is removed from the surgical site, such as an 
intervertebral disc space, collecting element 15 facilitates removing the cut or curetted 
5 material from the surgical site. 

From the foregoing detailed description and examples, it will be evident that 
modifications and variations can be made in the devices and methods of the invention 
without departing from the spirit or scope of the invention. Therefore, it is intended that 
all modifications and variations not departing from the spirit of the invention come within 
10 the scope of the claims appended hereto. 
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WHAT IS CLAIMED IS: 

1 . A surgical instrument comprising: 

a proximal end spaced along a shaft from a distal end and a longitudinal 
axis passing therethrough; 

a working head at said distal end, said working head comprising: 

a. a blade having a serpentoid configuration and having a leading 
end and a trailing end spaced apart along said blade, 

b. said blade having a first cutting surface extending from said 
leading end to said trailing end along a first edge of said blade and 
a second cutting surface extending from said leading end to said 
trailing end along a second edge of said blade, said first cutting 
surface and said second cutting surface arranged such that when 
said surgical instrument is rotated around said longitudinal axis in 
a first direction said first and second cutting surfaces are oriented 
for cutting and when said surgical instrument is rotated around said 
longitudinal axis in a second direction opposite to said first 
direction, said first and second cutting surfaces are not oriented for 
cutting; and 

c. a collecting element at said leading end of said blade, said 
collecting element having a leading surface and a collecting 
surface to collect material cut by said blade. 
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2. The surgical instrument according to claim 1 wherein said first cutting edge is 
facing in a direction opposite said second cutting edge, 

3. The surgical instrument according to claim 1 wherein said leading surface has a 
distal taper. 

4. The surgical instrument according to claim 1 wherein said blade has a first 
diameter dimension when oriented in a first position and second diameter 
dimension, when said blade is oriented in a second position rotated 90 degrees 
around said longitudinal axis from said first position, said first diameter 
dimension greater than said second diameter dimension. 

5. The surgical instrument according to claim 1 wherein said collecting element has 
a peripheral surface and said peripheral surface does not extend radially beyond 
said first and second cutting edges. 

6. The surgical instrument according to claim 1 having a handle for rotating said 
instrument at said proximal end. 

7. A surgical device for curetting an intervertebral disc between opposing first and 
second vertebrae, said surgical device comprising: 

a shaft have a proximal end and a distal end spaced apart along a 
longitudinal axis of said device; 


11 


a blade extending from said distal end of said shaft, said blade having a 
leading end and a trailing end, 

said blade having a first concave surface facing a first direction and a first 
cutting edge and said blade having a second concave surface facing a 
second direction and a second cutting edge, 

said blade having a height dimension and a width dimension less than said 
height dimension, said first cutting edge at a first end of said height 
dimension and said second cutting edge at a second end of said height 
dimension; 

a diagonal dimension greater than said height dimension. 

8. The surgical device according to claim 8 further comprising a collecting element 
at said leading end of said blade, said collecting element overlying a portion of 
said first concave surface and said second concave surface at said leading end of 
said blade. 

9. The surgical device according to claim 7 wherein when said device is rotated in a 
first direction around said longitudinal axis said first and second cutting edges are 
oriented for cutting and when said device is rotated in a second direction around 
said longitudinal axis, opposite to said first direction said first and second cutting 
edges are not oriented for cutting. 
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10. The surgical device according to claim 8 wherein said collecting element has a 
tapered surface facing away from said leading end of said blade and a collecting 
surface facing toward said leading end of said blade. 

1 1 . The surgical device according to claim 7 wherein said first cutting edge is facing 
in a direction opposite said second cutting edge. 

12. The surgical device according to claim 8 wherein a portion of a peripheral surface 
of said collecting element does not extend axially beyond a said first and second 
cutting edges. 

13. The surgical device according to claim 7 having a handle for rotating said 
instrument at said proximal end. 

14. A curette comprising : 

a shaft having a proximal end and a distal end spaced apart along a 
longitudinal axis of said curette; 

a blade extending from said distal end of said shaft, said blade having a 
leading end and a trailing end, 

said blade having an undulating configuration such that, a first side of said 
blade has a first concave region and a first convex region and a second 
side of said blade has a second concave region and a second convex 
region; 
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said first side having a first cutting edge and said second side having a 
second cutting edge; 

a collecting element at said leading end of said blade, said collecting 
element overlying a portion of said first concave siurface and said second 
concave surface. 

15. The curette according to claim 14 wherein said first concave region and said 
second concave region face in opposite directions. 

16. The curette according to claim 14 wherein said first concave region of said first 
side is adjacent said second convex region of said second side and said second 
concave region of said second side is adjacent said first concave region of said 
first side. 

17. The curette according to claim 14 wherein when said curette is rotated in a first 
direction around said longitudinal axis said first and second cutting edges are 
oriented for cutting around said longitudinal axis and when said curette is rotated 
in a second direction around said longitudinal axis, opposite to said first direction, 
said first and second cutting edges are not oriented for cutting around said 
longitudinal axis. 

1 8. The curette according to claim 17 wherein said first cutting edge is diametrically 
opposed to said second cutting edge. 
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1 9. The curette according to claim 1 8 wherein said collecting element has a tapered 
surface facing away from said distal end of said shaft and a collecting surface 
facing toward said distal end of said shaft. 

20. The curette according to claim 14 wherein a portion of a peripheral surface of said 
collecting element does not extend beyond said first and second cutting edges. 

21. The curette according to claim 14 having a handle for rotating said curette at said 
proximal end of said shaft. 
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Abstract of the Invention 

An instrament for cutting and/or curetting during surgery is disclosed. The 
instruments of the invention are particularly advantageous for use in removing disc 
material from an intervertebral disc space. In a preferred embodiment, rotation of the 
instrument around a longitudinal axis of the instrument provides for intermittently 
distracting vertebrae adjacent to the intervertebral disc space during rotation. 
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Residence 
& Citizenship 

City 

Piano 

State or Foreign Country 

Texas 

Country of Citizenship 

U.S.A. 

hi 

Post Office 
Address 

Post Office Address 

6300 W. Parker Road, Suite 100 

City 

Piano 

State & Zip Code/Country 

TX 75093/U.S.A. 

stature of Inventor 203: 

Date: 
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§ 1.56 Duty to disclose information material to patentability, 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most effective 
patent exammation occurs when, at the time an application is being examined, the Office is aware of and evaluates the teachings of all 
information material to patentability. Each individual associated with the filing and prosecution of a patent application has a duty of candor 
and good faith m dealing with the Office, which includes a duty to disclose to the Office all information known to that individual to be 
material to patentability as defined in this section. The duty to disclose mformation exists with respect to each pending claim until the 
claim is canceled or withdrawn fi-om consideration, or the application becomes abandoned. Information material to the patentability of a 
claim that is canceled or withdrawn from consideration need not be submitted if the mformation is not material to the patentability of any 
claim remaining under consideration in the application. There is no duty to submit information which is not material to the patentability of 
any existing claim. The duty to disclose all information known to be material to patentability is deemed to be satisfied if all information 
known to be material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner 
prescribed by §§ 1 .97(b)-(d) and 1 ,98. However, no patent will be granted on an application in connection with which fraud on the Office 
'was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. The Office encourages 
applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office m a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent application 
believe any pending claim patentably defines, to make sure that any material information contained therein is disclosed to the Office, 

(b) Under this section, information is material to patentability when it is not cumulative to information already of record or 
being made of record in the application, and 

Q (1 ) It establishes, by itself or in combination with other information, a prima facie case of unpatentability of a claim; 

om 

l^l (2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability rehed on by the Office, or 

' (ii) Asserting an argument of patentability. 

A^hna facie case of unpatentability is established when the information compels a conclusion that a claim is unpatentable under the 
pi9|onderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with the 
spSiification, and before any consideration is given to evidence which may be submitted m an attempt to establish a contrary conclusion of 
p^iitability. 

Q (c) Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

(1) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and who is 
associated with the inventor, with the assignee or with anyone to whom there is an obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the 
attorney, agent, or inventor. 
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